Specific detection of tetanus toxoid using an aptamer-based matrix.
Batch-to-batch variation of therapeutic proteins produced by biological means requires rigorous monitoring at all stages of the production process. A large number of animals are employed for risk assessment of biologicals, which has low ethical and economic acceptability. Research is now focussed on the validation of in vitro and ex vivo tests to replace live challenges. Among in vitro methods, enzyme-linked immunosorbent assay (ELISA) is considered to be the gold standard for estimation of integrity of tetanus toxoid. ELISA utilizes antibodies for detection, which, because of their biological origin and limited modifiability, may have low stability and result in irreproducibility. We have developed a method using highly specific and selective RNA aptamers for detection of tetanus toxoid. Using displacement assay, we first identified aptamers which bind to different aptatopes on the surface of the toxoid. Pairs of these aptamers were employed as capture-detection ligands in a sandwich-ALISA (aptamer-linked immobilized sorbent assay) format. The binding efficiency was confirmed by the fluorescence intensity in each microtire plate well. Using aptamers alone, detection of tetanus toxoid was possible with the same level of sensitivity as antibody. Aptamers were also used in the capture ALISA format. Adjuvanted tetanus toxoid was subjected to accelerated stress testing, including thermal, mechanical and freeze-thawing stress conditions. The loss in antigenicity of the preparation determined by ALISA in each case was found to be similar to that determined by conventional ELISA. Thus, it is possible to replace antibodies with aptamers to develop a more robust detection tool for tetanus toxoid.